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DIAGNOSTIO PROPIRTIES OF THR PROCESSES OF FORMATION
OF RITUNENS, PETROLEUN AMD GAS '

Ry I,0.8rod

Vhen estimating oil and gas possibilities of the large
Serritories, similtaneoualy with cownbouring of closed downe
warped areas of the eerth's crust which may be considered as
o1l and gas basins, a task should be undertakon to segregate
in strutigraphioc sequence all) possidle rogiomslly produstive
serios. Among the latter not all oan be connlisred as singene-
tis productive series. In order to prove the formation of pet--
roleun at the expense of source materisl contained in sedire: ,—-.
of the same series, it is necessary to ascertain genetis
alty of this materisl with liquid and gaseous hydrocarbon;
composing the pools, !o;nla.r relationship of oil and gn:: HOCU-
mlations within the large territories to oertadn .Atas® gical
stratigrephis oomplexes has been ascertained as fa:- %ok as
the last oentury. At that time it has been cuggested) that oil
and gas were formed in reservoir beds at the expense of hydro-
carbons educing from dark-coloured palito TOCkB wi.Tie Ly we
re in a dispersed state. }

The study of regional petroliferous Lti::»ocnf- s* 2
cendusted in 1925-1927 in Northern Caucesus by A.b.Arihangel-
sy provided a possidbility to fermulate a oomm of scurce
muoumomm.mmrmnmumwu
pelite recks considered as source recks nl:\lu/q?nnty ot
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carben dispersed therein has deen determined, It has been asse-
ned that organis carbem 1is represented generslly dy dituminous
substances oonsisting of hydrecarbens kindred to oils and fer-
-hcpoohhr-cnhbmumlmuuu.m. in point
of fact, it has beem ascersained shertly after that organis
metter dispersed amoug xineral perticles ef pelite rocks is
represented in the maia dy coaly cempounds. Tims grounds have
appeared for denisl ef genetisc relationship detween dispersed
organic matter and oils,

In 1947-1950 in the Forecausasus the Departuzent of 6eo-
wmmdmuumcmmm»
University hes widely adopted luminescemce-bituminological ime
vestigations with a view of comparing the composition ef erga~
nic mtter dispersed in Keeosoio and Tertiary deposits with
the oils of the seme series. These investigations have proved
Shat ia the dulk of dispersed orgamic matter kindred te oil
bituminous substanses kindred %o petrelewm are slways presms.
Further researches have showk that dituminous substances are
mFe oftem represented dy asphaltites, resins and oils, The
quantity and ratieo ef the adove componemts are different ia vae
riows rocks. On the bdasis of study of regularities in the eoow-
Temes of dispersed bitumens a conolusion has deem drewm that a
difterentistion of dispersed ditumens exisss in rock series and
that 4t depemds en their 1lithologiscal eompositiom, The lighter
components represented by oils are educing in vericus kinds of
pelite rocks emriched by aleurite and sandy particles. In ease
reservoir bdeds are availsble in pelite rocks centaining dispere
sed ditunens, the greatest quantity ef components consisting
BOStly of hydrecsxdbems is discovered in these deds.

..
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The oonclusions arrived at have been confirned and extene

sively developed es a result of investigations conducted im
the Porecaucasus by YNIGRI and CNOSE of the Academy of Science
oL the USSR, as well as by the Institute of Petoleun of the
Acadexy of Soience of the UBSR, Institute of Goology of thc‘
dekimoodthw:mm, VRIQQ and by other
muummvmmumm. It has ben an-
certained shat all argillascecus and shale-glourite rocks fore
»ed in reducing cnviromt. both carbonate and non=carbonate,
contain always ditumems kindred to pmolm. tut usually im
oonsiderebly lesser quantity than that of coaly sudbstances disp-
ersed anmong minersl perticles of pelite rocks. The resence of
bituxinous sudbstances kindred to petroleum has bear agoertained
also by VNIGNY when studyimg recent sediments,

Until recently a doubt has deen casted on chemical sffie
nity between bituminous substances determined by luninescence
anslysis snd oils. This problem has found & positlive solutiom
after a study of bituminous substances extracted froa subcapil-
hnmudmntommhmwubwatmdm
deoloqmmncmtobuntudtb
Noscow State University,

At present many petxroleum goclogists adhare to the exrroe
asous ides that such modile substenses ss weter and bitunens
are present in the rocks either in a free state which permits
MrnimtimWhthohvc‘mnw. or in a boun~
ded state absolutely barring any migratiom, It is knowm that
freely migrating mobile substances are contained in sperospile-
lary pores of the rooks, whils tounied mobile sulstances either
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envelop every minersl partiole of the rock or are contained in
their crystallins lattice, Begides the shave Ywr 3%3tes thare
| exists a thlnad one, vise senl--bounded or feintlywbounlad state
t:. of mobile sudstances saturating subecapiilary pores,
)
t The migzration of water in seml-bouniel 1hate ot the time

{ ‘ -l o
g
:

»
b4

I. ¢f compaosting of plastis wxrglllacecis.’ =ise 2ol periy rocks
: has bveen asoartalned loag agdoe As far a: hilumirsus sidatanzes
t: ic ronceacned, the proomss o0 i wels o oo doritilor onoaiee
‘, copdliary porde had beas foermalotod By oos L YHSelM o ghiom oo e
- Fing s a slesadficatlon of wimm. iii. 2o male &0 Ll
}; tiae Lt has bean suggested thal Litumicous robatuaces zigrating
2 suecapilliacy purss Logether with walaw oo transforseld labo
pebtroieum only ab the time of theldr traniition £rom sanleboine
) del into a free ciuls, ali traawsition Lo lubtoratary woaditions
iz acoomplistied during extraction of biltuzens froa suocaplllidzy™
poros by mesns of solvantoe In $he nature Lidis process occura
during traasition of bituninous substsnces from gubcapilluxy
porse ints supercapiliary pores and fissures withln oie aud s53-
me aaries of sedlmants a2 well oo Lroc ne srios Lo i brole
Popccieum iriginaced at ths «aganse 02 oach toawroition Ui JTrem
tifieatbius ;1 rnes and in Plogares of oYorey salimrats oouliole
ning bltwmend {n subcapillacy porese Iiont::ol pooc.se Sokea
Place alse during transitlon of oolilc wloianzas frow sudoaplie
lary pores of poorly permeshle 1ocke 1o recervoir DVeds,
The peacsas of woleculir nipgratdos Lo Jomcllelad o A
8 saries of souplex physiso-chemlcal transformatione undergsas
by wbile substances duwring tiolr algratica do a sanl<tounied
state in subcapillary pores of argillacecu:, nsrly and argilli-
coous-aleurite rocks which started to compacte. The process of
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moleculsr migratiom sccompanied by physico—chenical transformae
tions of mobile sudbstances in sudbcapillary pores continues the
1)1 longth of rock compeoting up to thelr complete lithifiscce.
tiom, vis. until the roeks lose their plastic proper¥yy, The
Process of bitunen formation at the expense of Alsscoistion of
organic matter dispersed anong minersl particles af the rooh
takes place precisely dnrﬂ.ng this stage,

The idea of ditumen formation as o procons aocompanyirg
dissociztion and grudual metamorphism of the organiec matter
dispersed in argilllaceous-aleurite rocke at the time of thaim
sorpecting as bosr expressed by us for the first time in 1953~
1953. later ca the principal featurog cf +he procegr of Uranm
slatiom have deca formuleted, This proccss conslsts, on thc
one part, ir trensformction of coaly perticlas on the way fron
lignites to coal aud then to enthrecitos and graphites ard, on
the cther part, i cdﬁcing new portionc of bitunens concisting i
at the begiuning of mixtures of highly molocular substorces e
&sphaltires, resine and heavy olls and then of nixtures of vine
ricus cils and ot l:st of methan onlye

To-Cay the dissociation of orgonis metter during lithifi
cation and metamorphism of argillacecuseeleurite rocks is ro-
ved by investigations of various orgeniz:ations, Many scientists
have no doudbt as to the existence of process of contimuous di-
tunen formetiom aceomponying dissociation of orgenic matter,

The 2dove rentioned scheme of bitunem formation providen
a poasibility to look for regular relations betwesn compacting
intensity of argillacecusealeurite rocks end quality of bditumie
nous subgtarces dicpersed tharein, The stuly of qualitative oome
position of dispersed bitumens may prove to de rather fruitful
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for pregoses concerning composition of oils and gases forming
the pools feelod by bitumens dispersed in srglllacecus-aleurite
Focks,

Thus,the ways are tracesdle for bringing into prasctical use
the results of lithologisal-dituminological study of the rocks
with 2 view of revesling not only the processes of ditunen fore
mtion, bul glsc those of 01l snd gas formatiom,

- Proveellil “vom the tdoro, it ia epparcent thot the rocks
possessing subouspillary pores ure in the msin dituriniforous
Gitunen generating rocks), But the process of oll end gis fore
mtion moy teke place only in case when dituminous sudbstences
from s dispereed state in subcapillery pores migrate into s froe
state in mupercapillary pores of resorvolr bels, where at the
Sine of olucing troi mtu-» they form 01l and gas pools. These
Jocesses prooeed sonevhat diffcrently ir suoh cardbonste rooks
as limcrtomee and dolomites, 1ithification of which is sccomplie
shed vexy fast,

The geologloal and geoshemicel properties of the rocks,
for which tho process of disseciatiom of orgmnic matter with fore
mation of dlapersed bituxens may be assertalned, are considersd
in the ancloned tadle Lirst of a21l. With this purpose the re-
sults of study of Mesosolo and Tertiary selineits of tho Poroe
céaucasus have been used in the first instonce and all evailadle
data on ether erees have deen considered, The tadls shows that
enly rocks formed in the cenditioms of predominated downwarping
ef subaqueous fins-grained doth carvonste nnd nom~carbonale selie
ments ray epreer as dituniniferous (bitwsen gonarating rocks)e
Frocisely these features determine the precence of rsduciag unvie
Fonment in the process of sedimantatiom and during all subsequent
trensformations. The celewr of these roeks is grey, dluish or
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Steristis %o 2e%e thet em acooumt o this colowring, even
Whiek series of red-celourel recks, ¥he reek seriss in whieh |
bitunen formation oould have takem place are easily detestably
Mummmnhm.mtumm
kes plase ealy in case when amomg minerel partisles there are
in s dispersed state erganio subetances swpplying in the pre-
6eos of disseeistien Dotk ¢0aly amd Ditumineus compounds. IS
w»wmmmdmxumm
Retensrphisn of coaly sybstance snd similtanceusly formstiem
of ditumens accerding %o the adeve mentionsd scheme. The bitw- .
nmm“mnmmcmauu«ncmmi
Plish all their further trenafermstioms together with faintlyw
bounded water contained in subcapillary pores.Censequently,
the coxpacting of sedimewts resultisg in 1ithificatiom and proe
vokiag the closing ef swbospillary p@uwsmnaomm%
wamunmmuwmmoummm
of ditumen fernatiom. The process of bitumen formstisam ey
start agaia only at the expemse of dissociation of free bDitw-
Rens wvhich edused during 1ithificetiom and filied up fissures
and vugs. Such a precess is observed apparextly ia dituminons
linestones and dolomites charecterised by abundght inglusions
of asphaltites in fissures and vugs. It is possidle te extrest
Wbimmnuxbmnmbmmc their cemple-
$e destructiom. Consequently, the process of bitumem formation
in carbonate roeks practically ceeses with their 1ithiticatiem,
At the sane time free ditunens whish educed in the ferm e¢f ap-
Mﬁtunﬂfﬂlduthﬁm.w’mul
other cavities may myply at the expemss of dissociatiom Row
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portisns of mobils Mituxinous substances, Series of sush ditue
xineus Slmestenss of wypwr Jurussis and lewer Oretacecus ars
extended on the Northara slope of the Caucasus for seversl ki
lometres, In the Western part of Bast Riberisn platferm thisk
series of lover Paleosois dituminous limestones and delomites
oontaining Mmge asphalsite inslusioms oocur still more widely,
She study of sgpbaltite inclusions in schlyfs under ultra-violet
xicrescope showe the yresence around them of halos oconsisting
, of modile bituninows coapenext:s. Therefore, it is not exsclunded
that the dissosiatien of asphaltites mxy lesd to the formatiom
of hydrocarboms kindred %o petreleum, Ocmsequently, it is vary
1ikely that the fermatisn ¢f Divunems st the expense of disse-
ciatien of asphaltites een de oonnested with lithified cexdona-
5 te rocks - linestones gnd dolomites. In case this process is
- confirmed by further investigatioms, bituninous limestones ocnd
dolomites containiag in the cavities asphaltitss inclusions i
could be connidered ss dituminifercus (bitumen generating rocks) |

Tiks, if the fermatiom ef bitumens in poerly permeadle
argillacecus and argillasesus-aleurite rocks proceeds at the
expense of dissociatien ¢f dispersed organic matter with transe
formatice of Ditumens in swboapillsxry pores, the dissociatimm
of free ditunmms - aspbaltites eemtained in superospillary pores
spperently tahes plase ia lithified cazbenate recks,

The ditunen fermation is an intermediste process en the
wy % fermtisn of ¢il and gas. Fer the precsces of oil and gos
fermation it is imsuffisient ¥o have initial ditunens. Favou-
rgble conditiems permitting petroleun hydrecarbons to educe
. gyom dispersed Vituxinews substansces are 2180 RECESSATY. ‘

It is shown in the lower part of the tadle that the fer-
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mmuoummmupmcmnmm-umuinu
of hydrocardea pert of bitumens info reservoir beds.This process
ean proceed in the same series in which bitumen formatlon takes
pm‘unuuhmuwhddbimmnnsmb.
WMWNMMMWMNh
.mmecmummtmrommmmmbo
mmm“wumin_nm.mmomdon

.» v" mmtntmmmﬂmhommmubmm
L mxuuoummmmmmmmunm.
55 the products of dlssccistiem of organic metter dispersed among
| minerel perticles of pelitve rooks SgY serve as geochamical pro-
mnwmwm-.wunmm
Nchaioamwubimdhpmdnmmubm
of the saxe series.fhe fermation of oil and gas pools in these 5
Mmummm of dydrecardoms Lres a
dispersed state izte petreleum, .
Boleaitis-limesdens series csn be considered as singmetie
Mnm'mnmwmmmmuw;
subetances being ia clese chexicel affinity, It is also n
ummmnwcmxumma_f

yoguired for transitism of Kyéressrbens frem a dispeveed
ixbe petreleume
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~mmmmumumm. 1% 4s required
% preve the lﬂntmdmuthbitmmmuu
mumm.mmmnmmmmnmct
nmwnummmmmm-umm

| hm&mmmmanumuna&
m,ummcamcbzmmn-.ﬂu
todluwum-qhhphudﬂm-

ummutomimm.p«ushulmugctthomh-
eated mthwdw‘tmdum substances,

All the properties stunerated above sre sumsarised in the
@mclosed tadle, The purpese ef the table 1s te systematise ealy
ﬁ-m'!.noi.pdwmttmto estadlish the processes of di-
,\\ mrmtmhmmhcndmm-o:ouandmtm

' |
\ don leading te fermatiom of regionally mdnot;ln saxies,
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OF THR PROCESERS OF PORMATIO

mumemwmummcmpmeamw
neral particles.
M ]
Procaavation of plastio property is required for terrigenous
deposits, vis. such lithificatioa intemnsity whioch adnits the
existence of subcapillary peres and semi~oounied water the-

rein.

TW
1i‘Px-eaenoe of free bitumens im the form of asphaltite £illing
gissures snd vugs is required for 1ithified carbonate roocks

Yor terrisenmous and sarbanate terrigenous denniits precence
in theiy sequence of ditumen generating and rescrvoir zoch ,

is rogquired. ;
of commmnicas niovo-anid-macre interstices 43
b ' Py nitic u.mtm; |

£illed by asphaltites is required for dolo

ox seriee ) § tooznot th:":::mh roi;u-
th poorly permeable genexa o a ‘
ionship 4s required with bitumem producing rocks ariging ab
of 1itho-Cacial sudstitutiens, structural eomplies
tions (breaks, dlapirs eto.) or at the sxpeuse of contach
long the surface of sngular gdm. ,

Foeding by bitumens at the expense of lithological facial
bstitution or from underlying and mentliag ditumen gsneres

ve series produotive seriss
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nmmmnmmmuawmmmm‘
sequent transfermations whish desermined gray, bluish, pale-bluish
colouring ¢f the rocks, aometimes with greenish or drownish tint,

‘mmmuuncummum«mmmm
with considerudle prevalunce of the first,

Netanorphisu hnmit: of ocrganis matter ensuring its subsequent
dissociatisa with bitumen eduoing.

Preseante of singenetic ditumens ia poorly permesdle recks gnd chemical-
1y xinfred dDitunens dispersed in the rocks and dissolved in weter oeme
m in ruu-wir beds mdc hquogwloctal cnvirmm tnnmb).o

uuochtm - 4 uphaltitn with tmatiu cl lvdncubm under hydro-
geologieal enviromment favourable fpr transitiem of hydrocarboms from
a dispersed state into petroleum,

Presence of evigenetls bitumens chemically kindred to ditumens ef
feeding rocks and traces of secondary reduction on the way of bditumen
nlsmtiano

Presence of epizenetis bitumena chemioally kibdred %c bitunens of fee~
4ing rocks.
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